Evidence for resegmentation in the formation of the vertebral column using the novel approach of retroviral-mediated gene transfer.
We have examined the somitic cell contribution to the vertebral column of the chick by genetic labeling of sclerotomal cells in early development. Single somites of embryonic Day 2 embryos were filled with retroviral particles containing the lacZ transducing vector BAG. After a further 14 or 17 days of incubation the embryos were fixed and the vertebral column was sectioned and stained histochemically for the lacZ gene product beta-galactosidase. Cells staining for the enzyme were found exclusively on the injected side of two vertebral segments; the staining was largely restricted, however, to the caudal half of the more rostral segment and the rostral half of the next more caudal segment. No embryos were observed with labeling in less than two vertebral segments. Moreover, labeled cells were not uniformly distributed within the labeled region of each vertebra; the neural arch, for example, usually contained a higher proportion of labeled cells than did the centrum. These observations support the concept of resegmentation, whereby a vertebra forms from sclerotomal cells derived from two consecutive somites resulting in a vertebral column shifted by one half segment with respect to the segmented boundaries of the somites. The quantitative distribution of labeled cells in the vertebrae also suggests that sclerotomal cells populate the region of a future vertebral segment in an orderly fashion dependent on when the cells migrate from the somite.